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Long-term symptomless HIV-1 infection in 
recipients of blood products from a single donor 
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Ronald Peuuy John Kaldor David A. Cooper 



There have been reported cases of long-term 
symptomless human immunodeficiency virus type 1 
(HIV-1) infection, but it is not clear whether the 
benign course of infection was due to host viral or 
other unknown factors. During follow-up of subjects 
with transfusion-acquired HIV-1 infection in New 
South Wales, Australia, we identified a group of 6 
subjects who had been infected through a single 
common donor. We were therefore able to study the 
contributions of various factors to the course of 
infection. 

Throughout follow-up (range 6-8-1 0-1 years after 
infection). 5 of the recipients and the donor (last 
follow-up 10-2 years after infection of the first 
recipient) remained clinically free of symptoms with 
normal C D4 cell counts and no p24 antigenaemia. 
HIV-1 was isolated from only 1 recipient; the isolate 
did not induce syncytia in a SUPT1 co-culture assay 
and had a limited in-vitro host range. 1 infected 
recipient (who had received extensive 
immunosuppressive treatment for systemic lupus 
erythematosus) developed Pneumocystis cor/nfi 
pneumonia and died 4-3 years after infection. The 
frequency of progression toAIDSora CD4 cell count 
below 0-50 x 1071 was significantly lower among 
»ie 6 subjects with a common donor (1/6) than 
among 1 01 other HIV-infected transfusion recipients 
'or whom data from 7 years of follow-up were 
available (94/1 01 ; p < 0 0001 ). 



These findings suggest that the subjects were 
infected by a less virulent strain of HIV-1 The 
identification of this group of subjects should 
stimulate a search for other similar groups, which will 
provide important information on the 
immunopathogenesis of HIV-1 disease. 

lancet 1 992; 340: 863-67. 

Introduction 

After primary infection with human immunodeficiency 
virus type I (HIV-I) die risk of severe immunodeficiency 
and symptoms of disease increases with time. 1 -* The median 
time to development of acquired immunodeficiency 
syndrome (AIDS) in HI V-l- infected people is 7-10 
years.'-" However, it is still not clear what proportion of 
those infected will eventually develop severe HI V-i disease 

There have been a few reports of people who have been 
infected for long periods but who have remained symptom- 
frcc widi a normal absolute number of peripheral CD4 
ceils." It is not clear whether the benign course is due to 
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host factors, viral factors, or other unknown fnctors. We 
describe here a group of 6 transfusion recipients who were 
infected by blood or blood products from a single donor 
between 1982 and 1984, but who have remained well. Thus, 
vvc were able to study the contributions to outcome made by 
host and viral factors. 

Subjects and methods 

W C established a registry or people known to have acquired 1 II V 
tnfecuort through transfusion of blood in New South Wales' ii did 
not include recipients who also had haemophilia. Cases were 
.denuded dirough the tracing of blood units from donors known to 
have HIV infection, or through testing tor HIV infection either 
because disease symptoms were being investigated or because die 
subject was worried that a previous blood transfusion might have 
led to HIV infecuon. Every case reported to the registry was 
fo lowed up until June 30, 1992, Tor die development of an 
AIDS-defimng illness or death. CD4 cell counts were done 
regularly. 

Among die 118 cases, we identified 6 subjects, all while, who 
were mfected dirough units of blood or blood produas from a 
common donor over a 2-year period. In 5 of di« c 6 recipients, and 
in die donor, long-term follow-up had shown persistent 
symptomless infecuon and normal laboratory results. Regular 
follow-up included history, physical examination, full blood count, 

-ccJI subset counting, and measurement of serum p24 antigen 
and ^-microglobulin concentrations. Samples of serum and 
pcnpncral-blood mononuclear cells (PDMC) from tiicse subjects 
were stored at -70"C. The 6th subject died shortly after HIV-1 
infection was diagnosed. 

The absolute number or circulating lymphocytes was counted on 

? C °™ Ur (Mt>dcl S PIuS IV; Cbu,lcr » Florida, 
USA) Counting of T-cell subsets was done on cells obtained by 
die whole blood lysis method (Q-Prep; Coulter). The percentages 
of CD4 and CD8 lymphocytes were determined by direct 
immunofluorescence widi monoclonal antibodies (Ortho 

rnf OS ?;no^ ,NCW JcrSCy ' USA »«* Coulter) against CD3, 
and CD 8. Hie samples were analysed on an Epics V flow 
cytomcter (Coulter). 

Scrum samples were tested for HIV- 1 antibodies by an 
cnzyrnc-luikcd immunosorbent assay (Genetic Systems, California, 
USA) and a commercial western blot assay (Oiorad Laboratories, 
Seattle, Washington, USA). A western blot was considered 
negative if no virus -specific bands were detected and positive if 
there was reactivity to at least one glycoprotein (gp4t-l5, gpI20 
. gpl60) and at least dirce other virui-specific bands. Serum samples 
were tested for p24 antigen by a commercial assay (Abbott, Chicago, 
Illinois, USA). A sample was considered positive if die optical 
density of die sample was greater than that of die control serum 
provided. Serum p.-microglobuiin concentrations were measured 
by a quantitative competitive enzyme immunoassay (Pharmacia 
Diagnosucs Uppsala, Sweden). Tor d,e blood donor, 
^-microglobulin could only be measured in samples from die most 
recent seven visits. 

Virus was isolated from PDMC obtained by Ficoll/Hypaque 
separation from heparinised blood. PBMC(3 x io*/ml) were mixed 
with an equal number of phytohacmagglutinin-stunulaicd PUMC 
(3 pg/ml) rrom M I V-I -seronegative donors.* The cultures were 
maintained in RPMI 1640 with fetal calf serum (10% by volume) 
and interlcukin-2 (5% by volume; Boehringer-MannJ.eim, 
Germany) and die release of p24 core antigen into die supematants 
was monitored every 3 days by a standard assay (Genetic Systems) 
I o scllcct CD'l cells by panning, 10 freshly isolated PUMC were first 
depleted of macrophages by adhesion to tissue culture plastic for 
2 h. The non-adherent cells (1 -5 x lO'/ml) were dien incubated widi 
auu-CD4 (10 pg/ml) for 10 min at <TC. After two washes with cold 
phosphate-bulfered saline containing 1% fetal calf serum, die cells 
were incubated at 4'C for 2 h on a plate diat had been prccoatcd with 
goat antibody to mouse immunoglobulin and blocked with buifcr 
plus fetal calf serum. AH non-adherent cells were removed by five 
washes with cold buffer. Phytohacmagglutinin-stimulatcd PUMC 
from seronegative donors (3 x | a/ml) were added and the plate was nd - not <lone 



incubated overnight at 37*C in 5% carbon dioxide. Cultures were 
monitored for p24 antigen. The ability of isolated virus strains to 
induce syncytia wqs nsscsscd by co-culture with CD4 4-SUPTI 
cells." " All statistical analyses were done by Fisher's exact test. 

Results 

We identified 118 cases of transfusion-acquired HIV 
infection in NSW. By June 30, 1992, AIDS had developed 
in 68 (58%, 95% confidence interval [CI J 49-67%). 

Of the 6 subjects widi good outcome infected by a 
common donor, 2 were identified dirough tracing of blood 
units from die known HI V-seropositive donor, I was 
identified dirough antibody testing as pan of screening for 
clinical illness, and 3 presented for HIV antibody testing 
because dicy were worried diat blood transfusions in die 
early 1980s might have put diem at risk of HIV infection 
Ilicrc was no significant difference in the proportion of 
subjects identified as a result of blood tracing between tiiis 
group (2/6 subjects) arid die remaining subjects (30/112- 
p — 0661). * 

The blood donor who infected die 6 subjects was a 
homosexual man widi no otiicr risk factors for HIV-1 
infection who was 21-23 years old when die implicated 
blood samples were donated. Between January, 1977, and 
July, 1 984, die subject donated blood 26 times. We could not 
find out die total number of people who received his blood 1 
or blood products. However, he was not implicated in any of 
die odicr 112 cases of confirmed transfusion-acquired 
HIV- 1 infection in New Soudi Wales and he had not 
donated blood elsewhere in Australia. 

In December, 1984, the donor was recruited into die 
Sydney AIDS Prospective Study,'-" and he attended 
follow-up every 6 mondis between January, 1985, and 
October, 1991. Information on sexual behaviour' was 
obtained dirough self-administered questionnaires at each 
visit. The subject had engaged in receptive anal intercourse 
only once (in November, 1984). He had engaged in 
unprotected inscnive anal intercourse many times and with 
many partners in die 6 years up to November, 1984, and on 
J99| C ° CCasi0nS between November, 1984, and November, 

The donor has had no signs or symptoms of Hi V-I 
disease at any follow-up examination. His laboratory data 
arc given in tabic I, He was tested for p24 antigenacmia at all 



TABLE I— LABORATORY DATA FOR DONOR. 1 984-91 



Time (yr) 
since first 
recipient 
infected 



30 

3 5 
•10 

4 5 

5 0 

5- 5 
60 

6- 6 
71 
75 
80 

8- 7 
90 
93 

9- 8 
10 I 

Norma f 
tsnge 



Lymph- 
ocyte 
count 



1-3 
18 
22 
16 
1-8 
1-6 
20 
15 

1- 8 
23' 
23 

2- 7 
24 
33 
2 2 
24 

4-28 



CD4 cells 


COB celts 




P.- 

micro- 
globulin 
(mg/l) 


%or 
T cells 


No 
(* 1070 


%ol 
T cells 


No 
(x 1071) 


CD4/ 
CDS 


33 


043 


39 


051 


085 


1 22 


36 


065 


44 


080 


082 


ND 


21 


046 


32 


070 


066 


ND 


36 


0-56 


29 


045 


1 24 


ND 


34 


0 61 


21 


043 


I 42 


ND 


30 


048 


36 


0 58 


083 


ND 


27 


0-54 


35 


0 70 


077 


ND 


29 


044 


42 


0 63 


069 


ND 


32 


0 58 


38 


068 


084 


ND 


31 


0 71 


39 


0 90 . 


0 80 j 


1 21 


26 


060 


40 


092 


065 


2-51 


26 


069 


35 


093 


074 


1 82 


23 


0-55 


49 


1-18 


047 


1-61 


22 


0-73 


49 


1 62 


0 45 


1-27 


24 


053 


46 


1 01 


0 52 


ND 


28 


067 


4-1 


1 06 


064 


17 


34-54 


0 50-1 40 


12-28 


D 20-0 60 


•4-3-7 


<2 2 
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micro- 


ZDA/ 


globulin 


CDS 


'("•g/i) 


085 


1 22 


082 


ND 


066 


ND 


121 


NO 


1 42 


ND 


OfU 


ND 


0 77 


ND 


0(H 


ND 


OBI 


ND 


DIM) 


121 


Ibi 


2 51 


>74 


1 82 


J 17 


1 61 


>45 
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>52 


ND 
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-CM An ACT EH 1ST ICS OF INFECTED RECIPIENTS AT TIME 
OF TRANSFUSION 



Recip- 




Age 


Dole of 


Indication lor 


Ulood 


ient 


Se* 


<y) 


transfusion 


translusion 


product* 


A 


M 


71 


August. 1983 


Surgery (colectomy) 


Red cells 


II 


l : 


57 


May, 1983 


Surgery (ucuu.tiic neuroma) 


Red cells 


C 


M 


45 


January, 1982 


Surgery (CAUG) 


Whole blood 


D 


M 


56 


July, 1984 


Acxitc haemal cmcM* 


Red cells 


li 


V 


30 


June, I9B4 


IVsC- par turn haemorrhage 


Red cells 


V 


V 


18 


December, 1987 


Sl.-K— renal failure 


Platelets 



CA0G - coronary artery bypass g»ah; SLE ■ systemic lupus erythematosus. 
* Each subject received 1 unit ol blood or blood p*otlucl. 

follow-up visits but was always negative. Me was first tested 
for antibodies to HIV-1 in December, 1984, and he was 
seropositive at that time. He has never received 
anliretroviral therapy, nor any prophylactic treatment Tor 
Pneumocystis carinii pneumonia. 

We identified 7 subjects who had received blood or blood 
products from diis donor. A 10-ycar-old girl received a 
triple-washed red-cell preparation in March, 1984. She was 
HIV-1 seronegative when tested 3 years later and lias not 
been rctcstcd since then. Her case has been reported 
previously;' 4 there have been other reports of non- 
transmission of HIV-I by washed preparations. 15 

Recipients A-F were infected by blood products from the . 
donor between January, 1982, and July, 1984 (table II). 
HIV-1 infection was first diagnosed in the recipients 2 9-6-5 
years after infection. Recipients A-Ii reported no odicr risk 
factor for HIV-1 infection. 

Recipients A-E have had no signs or symptoms of H I V- 1 
disease during follow-up . of 6-8 to 101 years since 
transfusion. Recipient I 7 developed P carinii pneumonia and 
died 4-3 years after infection. Since she was not typical of die 
group and had complicating factors, her case is given in 
greater detail below. No recipient has been given 
anliretroviral therapy or prophylaxis against P carinii 
pneumonia. 

Each of the 5 living recipients has maintained normal 
CD4 cell counts (table III), which have not changed 
substantially in any subject, has remained persistently free of 
p24 antigenaemia, and has had scrum p a -microglobulin 
concentrations widiin the normal laboratory range. 
Recipient A has had a slight increase in scrum 
(^-microglobulin widi time, but the values are still well 
within die normal range. Recipient A was die only subject 
(of the 5 living recipients and die donor) who had a positive 
virus culture. Standard vims isolation from* PBMC and 
virus isolation after CD4 selection 16 was attempted. The 
only positive virus cultures were obtained from recipient A 
in December, 1990 (7-3 years after infection), by CD4 
selection from PUMC and in December, 1991 (8 3 years 
after infection), by culturing PBMC and by CD4 selection. 
These isolates, HIV-JRl and HIV-JR2, did not induce 
syncytia in the SUFTI co-culture assay. Although both 
productively infected primary peripheral blood 
macrophages, productive infection of die HUT-78 or 
SUPTl cell lines could not be established. 

To find out whether the good outcome among these 
subjects was statistically better than might generally be 
expected, we compared this group widi 101 odier subjects 
who acquired HIV-I infection by transfusion in New Soudi 
Wales and for whom data from 7 years of follow-up were 
available. The 6 subjects with die common donor were 
significantly less likely to progress to AIDS or a CD4 count 
below 0-50 x 10 v /l man were die remaining subjects (1/6 vs 
94/101; p< 0-0001; Fisher's exact test). 



TABLE III- 



LABOnATOnY DATA FOn LIVING INFECTED 
RECIPIENTS 



Time since 
transfusion 

(vr) 


Lymph- 
ocyte 
count 
( * I0*/I) 


CD4 cells 


- CDS cells 




ri 

IV 

rjlobulin 
(rng/l) 


% ol 
T cells 


No 
( * 1 0*/l) 


% ol 
T cells 


No 


C04/ 
COB 


Recipient A 
















38 


250 


2) 


053 


15 


0 38 


1 40 


1434 


4 2 


300 


31 


093 


18 


054 


1 72 


2-79 


4 4 


200 


20 


052 


8 


021 


250 


265 


4 7 


200 


29 


075 


12 


0 31 


2 42 


ND 


4 9 


270 


33 


089 


34 


0 92 


097 


ND 


53 


2 50 


32 


080 


38 


095 


084 


200 


59 


300 


36 


1 08 


33 


099 


110 


ND 


6-2 


1 61 


28 


0-16 


25 


0 41 


112 


302 


6-4 


3*20 


27 


086 


36 


1 15 


075 


1-6-1 


66 


2 61 


30 


0 79 


40 


1 05 


075 


ND 


70 


267 


30 


0(H) 


39 


104 


.0-77 


1 80 


7 3 


255 


33 . 


084 


38 


097 


087 


3 10 


7 6 


296 


22 


065 


46 


1-36 


047 


3 60 


8 3 


2 GO 


24 


0 62 


2H 


073 


086 


3 80 


Recipient 0 
















4 6 


250 


38 


095 


21 


053 


I -SI 


ND 


4 9 


240 


45 


1 08 


24 


058 


1 83 


ND 


5 2 


2 10 


38 


OFO 


36 


0-76 


1 06 


1 60 


7 6 


3 10 


40 


1-24 


29 


090 


1-38 


210 


8*6 


2*80 


42 


1-18 


27 


076 


1-56 


2-50 


Recipient C 
















6 5 


2 RO 


Nl) 


ND 


ND 


ND 


ND 


1 62 


66 


295 


45 


094 


18 


0 38 


2 50 


1 01 


7-1 


ND 


46 


ND 


29 


ND 


1 59 


0 91 


7 6 


2 40 


50 


1 20 


26 


0 62 


1 92 


1 03 


82 


2*20 


4H 


1-06 


25 


055 


1-92 


1 15 


8*7 


2* 10 


49 


1 03 


26 


0 55 


1-88 


1-20 


9- 1 


2 60 


46 


1 20 


25 


065 


1-6-1 


1 34 


10 1 


2 20 


47 


1 03 


30 


066 


1 57 




Recipient D 
















2 9 


540 


27 


1 16 


34 


1 83 


0 79 


ND 


32 


684 


26 


1 78 


15 


1 03 


1-73 


1-92 


36 


6 20 


27 


1 67 


21 


I 49 


113 


1 67 


39 


6 33 


30 


1 90 


39 


247 


077 


1 22 


4 5 


560 


29 


1 62 


41 


230 


071 


1 32 


5 1 


5-90 


25 


1 47 


36 


2 12 


069 


1 47 


56 


465 


32 


1 49 


41 


1 91 


0 78 


ND 


66 


5-30 


33 


1 75 


35 


1 85 


09-1 


1-70 


7-1 


5 50 


31 


1 71 . 


34 


1 87 


091 


1 58 


7-2 


7 20 


29 


209 


42 


302 


069 


203 


7-4 


550 


30 


1 65 


38 


209 


0 79 


1 82 


Recipient E 
















30 


1 60 


44 


0 70 


21 


0-38 


I 83 


ND 


34 


1-90 


53 


1 01 


19 


0 36 


279 


1 27 


41 


2-10 


42 


1 01 


18 


043 


2 33 


1 00 


6 2 


200 


48 


0 96 


24 


048 


200 


1 78 


68 


200 


49 


098 


20 


040 


245 


1 33 



ND" not done. 

Recipient D underwent splenectomy in Auuusl. I 084. 1 rno alter HIV infection. 



Case-report: Recipient F 

Recipient F was an 18-ycar-old woman who presented in 
August, 1982, with fever, general myalgia, cutaneous 
ulceration, and alopecia. Laboratory investigations 
confirmed die clinical diagnosis of systemic lupus 
erythematosus (SLE). She responded well lo treat men t with 
prednisolone and was discharged 1 month later on 
maintenance prednisolone. In December, 1982 (after 2 
months' non-compliance with medication), she presented 
widi severe shortness of breadi and was admitted to hospital. 
She had had massive pulmonary haemorrhage and within a 
week of admission she had cardiac arrest. She also had 
salmonella bacteracmia, extensive herpes simplex virus 
lesions, staphylococcal pneumonitis, acute respiratory 
distress syndrome, and renal failure. During die hospital 
stay she received 98 units of whole blood, 1 of which was 
from the donor described above. Treatment with 
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THB LANCliT 



VOL 340: OCT 10, 1992 



prednisolone and cyclophosphamide was instituted on the 
day the implicated unit of whole blood was transfused. The 
patient was discharged 1 month later on maintenance 
prednisolone. 

During the next Tew years die subject continued 
treatment with prednisolone for active SLE. In March, 
1987, she was admitted to hospital widi renal failure, 
staphylococcal septicaemia, and severe shortness of breath. 
A chest radiograph showed a bilateral diffuse infiltrate and a 
silver stain of sputum was positive for Pncutnacyslis carinii. 
She was positive for antibodies to H I V. T-cell subsets were 
not counted. She was treated with co-trimoxnzolc and 
showed improvement, but died of cardiac, respiratory, and 
renal complications 2 weeks later. 

Discussion 

This is the first report of a single common I I IV- 1 - 
infectcd donor and a group of transfusion recipients who 
have all remained symptom-frcc with normal CD4 cell 
counts and [^-microglobulin concentrations and widiout 
p24 antigenacrnia. Although diere have been odier reports 
of long-term HIV- 1 infection and normal CD4 counts, 2 * the 
lack of a common source of infection precludes investigation 
of the contributions of host and viral factors to disease 
progression. 

The 6 subjects of our report have had unusually good 
courses of infection. They were significantly less likely to 
progress to AIDS or CD4 cell immunodeficiency than were 
other subjects infected dirough blood transfusion in New 
South Wales from whom we had data. There is increasing 
evidence diat die nature of H I V- 1 isolates has an important 
role in determining clinical outcome. Typically, HIV- 1 
isolates obtained from people widi AIDS are virulent and 
have high replication rates, often widi syncytium-inducing 
capacity and tropism for bodi T-ccll lines and promonocyte 
cell lines.' 1 -" The virulence of die infecting strain of HIV- 1 
may increase widi time and diis suggestion has been 
correlated with die development of severe HIV-1 disease. 12 
Our findings suggest diat die subjects were infected widi a 
non-pathogenic strain of HIV-1. Widi conventional 
virological culture methods we could not isolate HIV-I 
from any of our subjects. Although diis is not an uncommon 
finding in people widi long-term symptomless infection, 
there is generally an increase in virus yield after removal of 
CD8 cells by panning widi selective monoclonal antibodies 
or when die CD4 cells are cultured separately. ,6 - ,H We were 
able to isolate I I I V- 1 from die PBMC of I subject after CD4 
cell selection (and n year later isolated virus from his PBMC 
without CD4 cell selection). This subject was not the last 
recipient to be infected, which suggests that the ability to 
isolate virus was not related to a change in virulence in die 
donor with lime. Me was the oldest recipient, and ii is 
|K>ssibIe that involution ol* the immune system with age 
made isolation easier. However, the other 4 living recipients 
remained culture negative. At this stage, we cannot say 
whether our inability to isolate virus from those subjects 
indicates viral clearance or a very low number of circulating 
HI V-l -infected cells. The two viral isolates obtained 
(HIV-JRl and HIV-JR2) were non-syncytiurn-inducing 
variants and had a restricted host range. 

The wide age range of our 6 subjects, the even sex- 
distribution, and die different indications for transfusion 
reflect a group widi no obvious common host factors and 
therefore argue against the simultaneous occurrence of an 



recipients. The only recipient who did not have long-term 
symptomless infection was receiving immunosuppressive 
agents at die time of HIV-I infection and she continued to 
receive these drugs intermittently until she died. 
Immunosuppressive treatment at the time of primary 
HI V-l infection is associated with a poor prognosis." 22 
Virulent HIV-I variants may be selectively cleared around 
die lime of seroconversion by the immune system because of 
higher expression and/or higher immunogenicity. 23 By 
contrast, low-replicating, non-syncytiurn-inducing clones 
can apparently bypass the host immune response and 
establish persistent infection. The administration of 
immunosuppressive drugs during primary HIV-1 infection 
may impair the host immune ability to clear virulent strains 
of HIV-1 and may allow early expression of these variants. 
P carinii pneumonia has been described in patients 
with SLE even when only moderate closes of 
immunosuppressive agents were being used.*" 1 The 
contributions of immunosuppression due to active SLE, 
corticosteroid dicrapy, or II IV- 1 infection to the 
development of P carinii pneumonia in diis recipient cannot 
be estimated. 

The 6 subjects for whom follow-up T-ccll subset 
counting has been done have all maintained CD4 cell counts 
widiin the normal laboratory range and none has shown any 
change widi lime. Recipient A (from whom wc were able to 
isolate HIV-1) had die lowest CD4 count and die highest 
serum [^-microglobulin concentrations; he was I of 2 
subjects whose CD4/CD8 ratio inverted during follow-up 
(aldiough he remains clinically well). This subject has 
repeatedly denied any odicr risk factor for HIV-1 infection 
and we believe he has not been infected witli a strain of 
HIV-I in addition to that transmitted from our donor. 
Previous studies have shown diat CD8 cells can inhibit 
replication of HIV-I, possibly dirough die production of a 
lymphokinc." J5 Wc have reported a rise in CD8 ceils during 
the first few weeks of primary HIV-I infection diat is 
associated with clearance of scrum p24 antigen. 16 Lifson ct 
al M showed that HIV-infected subjects who did not progress 
had higher CDS cell counts dian a group of subjects who 
progressed to AIDS. Although the role of CD8 cells in 
controlling HIV infection is not clear, our findings suggest 
that factors odier than HIV-1 infection itself elicit a CD8 
response. It is possible that active viral replication is 
required. 

Serxirn concentrations of p24 antigen and 
[^-microglobulin generally increase widi die severity of 
I II V-l disease. 27 - 2 " In Lifson and colleagues' study* none of 
their long-term symptom-free subjects had detectable 
serum p24 antigen. All our subjects were also persistently 
antigen negative and all had [^-microglobulin within the 
normal range. 

Few odier reports have addressed long-term 
symptomless 1 1 1 V infection. Among 24 homosexual men 
widi HIV-1 infection for longer dian 5 years, the CD4 cell 
cuunt remained above 0-40xlO v /l; H diosc who did not 
progress to AIDS had higher scrum [^-microglobulin 
concentrations than did seronegative controls, which 
suggests that diere was some immune system activation. In 
comparison with men who had AIDS, non-progrcssors had 
a stronger antibody response to six HIV- 1 -related proteins 
but 'did not differ significantly in neutralising antibody or 
antibody-dependent cellular cytotoxic activity. Ward ct al 7 
found that recipients infected by donors in whom AIDS 
developed within 29 months of donation were more likely to 
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donors developed AIDS more than 29 months after 
donation. A self-reported history of sexual intercourse with 
someone with AIDS is a risk factor for accelerated 
development of severe HIV- 1 disease. 27 Although such 
rvporis suggest that virulent strains may be transmitted, 
ours is die first report to suggest that non- virulent strains 
v.mtinue to be non-virulent in a new host. 

Whether our subjects will ultimately develop severe 
I II V-l disease or signs of immunodeficiency may not be 
known for several years. However, we believe Ur.it the 
identification of dm group of subjects should stimulate the 
search for other similar groups. They can provide 
information on the immunopadiogenesis of MI V-l disease 
and on the nature of effective host immune responses that 
will he vital for the development of effective vaccine 
strategies. 

We tli:mk Df Itasil Donovan, Dr David Hllis, Or IVlcr I'igolt, and Dr Paul 
tj;.U'nl.y for help in review of subjects; Dr Andrew Oir,r and Dr Jonathan 
I -Moid Tor helpful review of I lie paper; and Ms Kale Swan ton and Ms 
M:ir|>;trel t)> er fur .i.ssistnnce in data collection, 
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Breakfast with the Borgias 

Poisoners have flourished since man first discovered that some 
changes in the iniernnl environment arc more than die living 
organism will bear. Nor has die law hesitated to make use of diis 
peculiarity of protoplasm; Dr G. Roche Lynch, addressing the 
Medico-Legal Society as its rcuring president on July 1 6, quoted an 
early ligypiian papyrus where "die penalty of ihc peach" showed 
prussic acid to be die recognised means of liquidating malefactors. 
The Greeks, of course .'used hemlock; and he reminds us that die 
word "toxic" derived from nifyts — die bow which discharged n 
poisoned arrow. In medieval Ungland poisoning was so repulsive to 
the legal mind, however, that the statutory punishment for die 
poisoner was to be boiled in oil — a highly unfair arrangement since 
the tests for deciding whether dcadi was due to poisoning were far 
from satisfactory. Thus it was believed that a poisoned body — and 
especially the heart — resisted lire more successfully dtan one in 
which death had been natural. . . . Statistics of homicidal 
poisoning — lor reasons beyond die control of the Ucgisirar- 
Gcneral — arc inaccurate. Probably only a proportion of murders by 
|M>ison come to light. Or Roche Lynch readied lh:»l out ufa scries uf 
2*1 murders by poison, 8 were only discovered by exhunutiion; and 
that many poisoners have killed more than one person. The more 
cautious ones probably escape detection, but diosc who are 
apprehended show a strongly conservative spirit in their choice of 
drug. Arsenic has alwoys been a favourite because of its small bulk, 
but large doses are often necessary. Opium can still be obtained in 
spite of legal safeguards, and Nurse Waddingham saved up a 
quantity which had been prescribed for dying patients under her 
care. . . . Weed killer and industrial puisons like cyanide can be 
acquired fairly easily but attempts by a layman to buy an unusual 
poison arc readily traced, and this limits the murder's choice. 
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